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An Historic Document

29 Mar 2004
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HSI Technical Authority

υ HSI Technical Authority warranted by
COMNAVSEA

υ HSI Warrant includes all authority per
NAVSEA Technical Authority Policy

– Areas of responsibility include HFE,
Manpower, Personnel, and Training

– Technical assessment and
certification of Programs

• Enhanced Sailor Performance
• Optimized MPT
• Promote safety, survivability, and QOL
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SEA 03 / HSI Technical Authority
Functional Areas (Across Domains)

υ  Review, Develop, &
Promulgate Directives,
Standards, & Instructions

υSet Expectations for
Program Human
Performance (HP)

–Define HSI & HP Metrics
–Define HSI Activities

and Products

υGeneral Advocacy for HSI
(GAO, CNO, etc…)

υManage Tech Authority
Organization / Pyramid

υCoordinate HSI efforts
with NAVSEA Labs

υStakeholder Liaison
(SECNAV, PEOs, etc…)

υAlign With Big-Navy
Initiatives

Assess/Execution

υSelect Assessment Metrics
& Set Values for Individual
Programs

υCommunicate Metrics and
Best Practices to Programs

υAssess Program Concept

υEducate the Workforce

υProvide Recommendations
/ Courses of Action (COAs)

Policy/Guidance/Standards

Program Certification Role

Support Activities

HSI Advocacy
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Technical Assessment / Authority

Acceptable

Technical Assessment & Support

Program Certification &

Technical Authority
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The Bottom Line

λ Old Think:  How do we man ships and systems?

λ Old Think results in:
―Sub-optimized human performance

and reliability
･ Poor usability

･ Confusing situational awareness

･ Complicated systems

･ Complex, costly logistic tails

―High training & manning costs

―Increased system response time

New Think:  How do we design Warfighter
performance into ships and systems?
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An Example:
Situational Awareness Training Challenge

Procedural complexity of planning and
executing LAW missions –
“Knobology”

Cognitive complexity of planning and executing LAW
missions – Deconfliction & “Situational Awareness”

Total  LAW workload

ATDC

T+N

TLAM + TACTOM  +
NFCS

TCG-R

LCG-R

ATWCS

TLAM
ONLY

TTWCS

TLAM + TACTOM
ATCD

R
elative com

plexity
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Aegis and Land Attack
Related Displays

 

TTWCS

 

PC MDSADS

GCCS-M NFCS TES-N*

*NFN≈TES+GCCS+JSIPS-N
Converged Architecture
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Why HSI?
No Change = Legacy $ Profile

C
O

S
T

SCN 
O&S

RDT&E

65 %

33 %

Decisions made here...

lock in 80-90%
of costs here...

And determine mission
capability here

FY98 FY02 FY06 FY10 FY14 FY24 FY32 FY40 FY48

Early decisions drive TOC
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Thinking Traditionally

Traditional Perspective of SystemTraditional Perspective of SystemTraditional Perspective of System

HardwareHardware

SoftwareSoftware

System
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System

Thinking Differently

New Perspective of SystemNew Perspective of New Perspective of SystemSystem

HardwareHardware

SoftwareSoftware

OperatorsOperators MaintainersMaintainers
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DD 21/DD(X) Acquisition Revolution

υ Manning as a KPP
υ Total Ownership Cost

includes the human cost
– Reduces Operation &

Support cost by 70% of
DDG 51

υ New funding profiles to
support acquisition and
life cycle support
reformations

KPPKPP
DD 21

Objective
95 People

DD 21DD 21
ObjectiveObjective
95 People95 People

DD 21
Traditional
Manning

DD 21DD 21
TraditionalTraditional
ManningManning
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Littoral Combat Ship (LCS)
 HSI Issues

Hey, Chief! I just woke up in Rota!
How did I get detailed to this module?

How did I get trained??
How do I maintain my proficiency?

Where’s the rest of the crew?
Do I have a future?

LCS

LCS Mission
Module
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Knowledge Superiority

υ Fused information
υ Situational awareness
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Engineering Challenges
Integrated Command Environment

 Streamlined organization
 Flexible teams
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Additional Policy/Procedure +
nth Generation HW/SW +

Human Centered Design Approach =
70% crew reduction

Additional Policy/Procedure +
nth Generation HW/SW +

Human Centered Design Approach =
70% crew reduction

Engineering & Operational
Revolution Needed

1995
Ship 

Manning
Levels

GOAL

C
re

w
 S

iz
e

Low 
Hanging

 Fruit

Upgrades / EnhancementsUpgrades / Enhancements Complete Systems RedesignComplete Systems Redesign

Policy/Procedure +
State of the market

HW/SW =
13% crew reduction

Policy/Procedure +
State of the market

HW/SW =
13% crew reduction

Reduction 
vs.

Optimization

Additional Policy/Procedure
+

Next Generation HW/SW =
25-30% crew reduction

Additional Policy/Procedure
+

Next Generation HW/SW =
25-30% crew reduction
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Cost to
meet the
mission

Manning Automation

# of Crew
Small Crew
ResponsiveResponsive

Large Crew
FlexibleFlexible

Optimal Manning

Optimal
Manning

Current
Manning

Total System Performance and Total Ownership Cost 
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Systems Engineering/SEAPRINT

Top Down Function AnalysisTop Down Function Analysis

Core
Ship

Functions

Core
Ship

Functions

Core
Manning

Requirement

Core
Manning

Requirement

Crew Requirements Tech & Culture Rqmts

Lifecycle Cost
Tradeoffs

Lifecycle Cost
Tradeoffs

Movement Combat
Systems

Task A

Survivability/
Hull Design Support

Information/
Control

Task B Task C Task D Task E..

Allocate tasks among Hardware, Software and People

Platform MissionsPlatform Missions
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 Legacy Impact on New Ship Manning

Helicopter Sonar Systems

Tomahawk
RMS

RAM

Unmanned
Vehicles

SSTD Mine
Detection

Radar
System
s

Gun Systems

Top-Down Function Analyses

Legacy Systems Have
Legacy Manning

Legacy Systems Have
Legacy Manning

Propulsion/
Auxiliaries

DD(X) / LCS / CVN21



 24

Policy
Change

2008 and beyond
Workforce
Recruiting

Skill Level
Mix

Career
Progression

Strategy Training
Strategy

Rating
Consolidation

Crew
Deployment

Rotation
Strategy

Shore
Support

Cultural
Acceptance

Quality of
Life

Human
Performance
Constraints

Cost

Contact
Relief

Staffed w/
100% of
billets

Rapid
Technology
Upgrades

Mission
Capability and

Flexibility

Close-loop
Detailing

Work / Rest
Fatigue

Key Areas and Influences on
Performance and Cost
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Skills Revolution

Knowledge

Rules

Skills

Experienced personnel on future platforms and
no room for gaps
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PolicyPolicy

All ships and subs
CNO

 N12 (+NAVMAC)
 N13   N7
 N76  N78 

NETC, N00T, NPDC
TYCOMS

N1   N8  ATG

Coast Guard 
MSC
Navy Labs
Industry Team

Membership:

M/HSI IPTM/HSI IPT

Ship CLearinghouse for Issues and
Policy (CLIP)
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HSI’s Relationship
 to Sea Power 21

υ Institutionalize HSI as
Fundamental Element of
Systems Engineering

υ Measure Sailor productivity
using Sailor Performance
Metrics including:
– Response Time

– Decision Accuracy

– Workload

υ Tailor Training

“The Warrior is a Premier Element of All Operational Systems”
–CNO, U.S. Naval Institute Proceedings, October 2002

Sea Trial

Sea Warrior

Sea Enterprise

Sea StrikeSea StrikeFORCEnet

Sea BasingSea Basing

Sea ShieldSea Shield
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Movement
Combat
Systems

Task A

Survivability/
Hull Design Support

Information/
Control

Task B Task C Task D Task E..

SYSCOM Contribution to Sea Warrior

Allocate tasks among Hardware, Software and People

Core
Ship

Functions

Core
Ship

Functions

Core
Manning

Requirement

Core
Manning

Requirement

Crew Requirements Tech & Culture Rqmts

Lifecycle Cost
Tradeoffs

Lifecycle Cost
Tradeoffs

Training and skills Training and skills Tech SupportTech Support
- LCO
- ICO
- Group

- APL
- Parts List

Spare PartsSpare Parts PMSPMS

- Procedure
- Chapter
- TM

- Procedure
- MRC
- MIP

Re-usable
data, or
‘Assets’

Re-usable
data, or
‘Assets’
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Sea Power 21

– Fewer People Operating in a More Complex Operational Environment

Total System

Performance– HSI
Human

Performance

“The Warrior is a Premier Element of All Operational Systems”
– CNO, U.S. Naval Institute Proceedings, October 2002

SUPERIOR WARFIGHTING PERFORMANCE
 AT BEST COST
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Recommendations to SECNAV

λ Establish HSI leadership
position in the Secretariat

λ Institutionalize HSI through
SEAPRINT

λ Expand HSI education to the
engineering curricula at
USNA and NPS

λ Direct Research Programs to
apply HSI principles

λ Establish HSI leadership
position in the Secretariat

λ Institutionalize HSI through
SEAPRINT

λ Expand HSI education to the
engineering curricula at
USNA and NPS

λ Direct Research Programs to
apply HSI principles
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BACKUP SLIDES
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Think Certification
Isn’t Important?

Bringing high tech to the seas proves a tough
challenge

... Software interoperability problems aboard the
cruisers USS Vicksburg and USS Hue City
recently forced the Navy to delay a full-rate
production decision for a new combat system
called the Cooperative Engagement Capability.
...“Those two cruisers were kept from going out
on deployment with a battle group because of the
problem...”
... The problem:  CEC integrates different systems,
both old and new, each with its own specific
software programs and databases from different
vendors.

Programmatic expediency (e.g., cost and schedule)
can overshadow sound engineering practice

...but “expediency” can cost more in the long run.

Certification affords technical objectivity...
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SEA 03 Certification Authority

υ HSI Certification Authority delegated
by COMNAVSEA

υ SEA 03 Charter includes:
– Establish HSI Standards
– Certify Programs
– Provide Technical Assistance
– Improve Sailor Performance
– Coordination with Navy Initiatives
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Making HSI Technical Authority a Reality


